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Indeed, it gives me immense pleasure to bring out the first 

online newsletter of the National Institute of Animal 

Nutrition and Physiology. NIANP a premier institution was 

established under the aegis of Indian Council of 

Agricultural Research (ICAR) on 24th November 1995. The 

mandate of the institute is to conduct basic and 

fundamental research in the field of Animal Nutrition and Physiology.  Presently 

we are handling 48 research projects including 16 externally funded projects in 

frontier areas like molecular biology, nanotechnology, value addition, lignin 

biodegradation, climate change and reproductive biology to address the issue of 

enhancing livestock productivity and sustainability. With its state of the art 

infrastructure and well-conceptualized laboratories, the institute has made 

significant contribution in feeding and management and some of its 

technologies have reached the end-users bringing them economic prosperity 

and livelihood security. It shall be our endeavour to take NIANP to greater 

heights by our dedication and commitment and sharing an excellent research 

environment. Efforts would be to become a leading organization which is 

responsive, vibrant and sensitive to the needs of stakeholders. We are planning 

to conduct a scientist-industry interaction meet as well as an innovative farmer's 

meet in near future. The institute has entered into MoU with several foreign 

universities from USA, Japan, Germany and ILRI. The institute would facilitate 

need based research in ongoing and emerging areas of livestock and poultry 

sector particularly addressing its ‘flagship program’ on deconstruction of ligno-

cellulosic biomas for increasing utilization of crop residues and the network 

projects on ‘Gut biogeography’ and ‘Nutrition-reproduction interaction’ through 

a multi-disciplinary team approach to achieve productivity increase, reduce gap 

between potential and actual yield and to prepare the country for the challenges 

ahead in the XII plan.
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Areca Sheath as a substitute to paddy Evaluating feeds for methane production 

straw in cattle feed potential

Agricultural byproducts as a potential 
Organic chromium as a feed supplement in 

source of Xylooigosaccharides
layer chicken

�S�a�c�c�h�a�r�o�m�y�c�e�s� �c�e�r�e�v�i�s�i�a�e
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�R�e�s�e�a�r�c�h� �H�i�g�h�l�i�g�h�t�s



Antioxidant mechanisms of buffalo oviduct Different wave lengths of light affect on 

and endometrium during estrous cycle hypothalamic factors and reproduction in 

Poultry

Feeding garlic relieves stress and lowers 

egg lipid in poultry layers

Nutrition-endocrine interaction at onset of 

puberty in buffaloes

Ultrasound images depicting follicular growth in buffalo calves 

approaching puberty

G I: Normal Diet G II: 20% Higher energy G III: 20% Less energy

Follicle hierarchy in 

experimental and 

control group 

(72nd week)
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Effect of Azolla feeding on reproductive Livelihood security of rural poor in 

efficiency in buffalo heifers disadvantaged Chitradurga district of 

Karnataka through integrated farming 

systems approach

Value chain on commercialization of maize 

products  

Detoxified neem seed cake can substitute 

part of soybean meal for lambs

�i�n� �v�i�t�r�o
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�T�r�a�i�n�i�n�g�s� 



�E�v�e�n�t�s

�P�u�b�l�i�c�a�t�i�o�n�s
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�D�i�s�t�i�n�g�u�i�s�h�e�d� �V�i�s�i�t�o�r�s� 
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�V�i�s�i�t�s� �a�b�r�o�a�d� 

�T�o�p�i�c�D�e�l�i�v�e�r�e�d� �b�y �D�a�t�e

20/04/ 2012

13 /01/ 2012

13/ 01/ 2012�D�r�.� �A�s�h�i�s� �K�u�m�a�r� �S�a�m�a�n�t�a
�S�e�n�i�o�r� �S�c�i�e�n�t�i�s�t�,� �N�I�A�N�P

Nutraceuticals

�D�r�.� �R�a�g�h�a�v�e�n�d�r�a� �B�h�a�t�t�a
�S�e�n�i�o�r� �S�c�i�e�n�t�i�s�t�,� �N�I�A�N�P

Strategies for methane reduction 
from livestock

�D�r�.� �U�t�p�a�l� �S�.� �T�a�t�u�,� �P�r�o�f�e�s�s�o�r�,� 
�D�i�v�i�s�i�o�n� �o�f� �B�i�o�c�h�e�m�i�s�t�r�y�,� �I�I�S�c

Use of proteomics in  Animal science research

�S�e�m�i�n�a�r�s�/� �l�e�c�t�u�r�e�s

�F�o�r�t�h�c�o�m�i�n�g� �e�v�e�n�t�s

�L�a�b�o�r�a�t�o�r�y� �P�r�o�f�i�l�e
�F�e�e�d� �q�u�a�l�i�t�y� �a�n�d� �s�a�f�e�t�y� �l�a�b�o�r�a�t�o�r�y� 
The erstwhile Nutrition laboratory of SRS-NDRI was transferred with 
manpower and became the “General Feed Analysis Laboratory” of Animal 
Nutrition division of the Institute. During early days, the activities of the 
laboratory were mainly catering to the analysis of feed quality using 
conventional techniques. Over the years, the analytical capability of the 
laboratory has been strengthened with automated state of the art 
equipments and renamed as the “Feed quality and safety laboratory”. 
Currently, the facilitates available in the lab are moisture analyzer, rapid fat 
analyzer, semi-automatic nitrogen analyzer, rapid fiber analyzer, microwave 
muffle furnace for rapid and precise estimation of various proximate 
principles. Further, with the growing research needs in the area of feed quality 
control and safety, newer facilities have been created which include feed 
microscopy, gas chromatography, UV-Vis Spectrophotometer, refrigerated 
centrifuge, ultrapure water purification system, etc.

The laboratory offers analytical services to various ongoing in-house projects 
and outside agencies like milk federations, commercial firms, research/ 
academic institutes, farmers, military farms, state department of animal 
husbandry etc. Further, issues related to feed quality from external agencies 
like Food Corporation of India, Milk Federation, Excise Department, 
government and private firms, feed industry are being referred to the 
laboratory for expert opinion. 
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�L�u�É�Ç� �A�Ç�Q�û�É� �E�i�m�É�É�S�M�ü�i�É�É� �m�É�U� �m�É�ë�p�É�É�u�É� �M�ü�É� �A�k�r�É�r�É�l�É� �Ì�M�ü�r�É�É� �a�É�r�É�É�.� � �q�É�Ñ�Ì�a�É�ï�r�É�É�å� �M�ü�É�å� 
�Ì�u�É�w�É�U�Ì�W�û�i�É� �l�É�Ï�q�É� �M�ü�Ð� �Z�É�s�É� �M�ü�É�å� �x�É�É�å�r�É�É�o�É�Ï�l�É� �M�å�ü� �A�É�Í�z�É�Ç�M�ü� �x�j�É�É�l�É�É�m�É�³�É� �M�å�ü� �Ã�m�É� �q�É�å� �4�5�0� �L�l�É� �L�q�É� � �i�É�U�Ç�a�É� �S�æ�k�r�É�ï� �M�ü�É� �m�É�ë�M�ü�É�z�É�,� �6�8�0� �L�l�É� �L�q�É� �M�ü�É� �s�É�É�s�É� 
�u�É�×�Ì�¬�z�É�Ï�s�É� �p�É�å�Q�û�É�å� �M�å�ü� �U�É�z�É�l�É� �q�É�å� �m�É�ë�r�É�Ñ�£�ü� �Ì�M�ü�r�É�É� �a�É�r�É�É�.� � �Í�N�û�s�É�M�ü�É� �U�Ì�W�û�i�É� �l�É�Ï�q�É� �M�å�ü� �o�É�Ï�e�É� �x�m�É�å�M�ü�O�í�û�q�É� � �m�É�ë�M�ü�É�z�É� �L�u�É�Ç� �4�7�5� �L�l�É� �L�q�É� �M�ü�É� �l�É�Ï�s�É�É� �m�É�ë�M�ü�É�z�É� �Ì�S�r�É�É� �a�É�r�É�É�.� � 
�x�É�å� �u�É�x�É�É� �Ì�l�É�M�ü�É�s�É�M�ü�U� �Z�É�s�É� �M�ü�É�å� �Ì�u�É�w�É�U�Ì�W�û�i�É� �o�É�l�É�É�r�É�É� �a�É�r�É�É�.� �Ì�u�É�w�É�U�Ì�W�û�i�É� �l�É�Ï�q�É� �Z�É�s�É� �q�É�å� 

�Ì�u�É�Í�p�É�³�É� �m�É�ë�M�ü�É�z�É� �i�É�U�Ç�a�É� �S�æ�k�r�É�ï� �q�É�å� �s�É�É�s�É� �x�m�É�å�M�ü�O�í�û�q�É� �M�å�ü� �T�ü�s�É�x�u�É�Ã�m�É� �A�Ç�Q�û�É� 
�A�q�É�Ï�l�É�É�å�å� �A�q�s�É� �M�ü�Ð� �E�¨�É�q�É� �m�É�ë�É�å�T�ü�É�C�s�É� �W�û�É�å�l�É�å� �M�å�ü� �x�É�É�j�É� �x�É�É�j�É� �s�É�a�É�p�É�a�É� �5�0� �m�É�ë�Ì�i�É�z�É�i�É� 

�E�i�m�É�É�S�l�É� �¤�É�q�É�i�É�É� �q�É�å� �A�Í�k�É�M�ü�i�É�q�É� �u�É�×�Ì�¬� � �(�8�%�)� �S�å�Z�É�Ï� �a�É�r�É�Ï� �C�x�É�M�å�ü� �E�m�É�U�É�Ç�i�É� 
�m�É�ë�É�å�O�û�Ï�l�É� �p�É�Ï� �W�û�É�å�i�É�Ï� �W�æ�û�.� �u�É�×�Ì�¬�z�É�Ï�s�É� �p�É�å�Q�û�É�å� �M�å�ü� �Í�s�É�L� �S�É�l�É�å� �M�å�ü� �Í�q�É�´�É�h�É� �q�É�å� �Ì�u�É�w�É�U�Ì�W�û�i�É� �l�É�Ï�q�É� 

�l�É�Ï�s�É�å� �x�m�É�å�M�ü�O�í�û�q�É� �²�É�U�É� �4�%� �M�ü�Ð� �S�U� �x�É�å� �E�i�m�É�É�S�l�É� �q�É�å� �o�É�R�û�É�å�i�É�U�Ï� �S�e�É�ï� �W�Ò�û�D�.� �s�É�É�s�É� �Z�É�s�É� �M�ü�É�å� �1�1�%� �i�É�M�ü� �m�É�ë�r�É�É�å�a�É� �Ì�M�ü�r�É�É� �e�É�É� �x�É�M�ü�i�É�É� �W�æ�û�.� � 
�x�m�É�å�M�ü�O�í�û�q�É� �a�É�ë�W�û�h�É� �M�ü�U�l�É�å� �u�É�É�s�É�Ï� �q�É�Ñ�Ì�a�É�ï�r�É�É�å� �q�É�å� �e�É�Ï�L�l�É�A�É�U�L�c�É� �M�ü�Ð� �q�É�É�§�É�É� �6�.�1�9� 

�-� �9�.�1�4� �Ì�m�É�M�ü�É�å� �a�É�ë�É�q�É� �m�É�ë�Ì�i�É� �Í�q�É�s�É�Ï�.� �M�å�ü� �o�É�Ï�c�É� �e�É�o�É�Ì�M�ü� �l�É�Ï�s�É�å� �x�m�É�å�M�ü�O�í�û�q�É� �a�É�ë�W�û�h�É� 

�M�ü�U�l�É�å� �u�É�É�s�É�Ï� �q�É�Ñ�Ì�a�É�ï�r�É�É�å� �q�É�å� �C�x�É�M�ü�Ð� �q�É�É�§�É�É� �3�.�4�4� �-� �3�.�9�1� �Ì�m�É�M�ü�É�å� �a�É�ë�É�q�É� �m�É�ë�Ì�i�É� 

�Í�q�É�s�É�Ï�.� �j�É�Ï� �|

�c�É�É�U�É� �E�i�m�É�É�Ì�S�i�É� �M�ü�U�l�É�å� �u�É�É�s�É�å� �u�É�×�¤�É�É�å� �e�É�å�x�É�å� �x�É�æ�Î�x�o�É�Ì�l�É�r�É�É� �L�u�É�Ç� �q�É�å�Í�s�É�r�É�É� �M�ü�É�å� �s�É�É�å�M�ü�Ì�m�É�ë�r�É� 

�o�É�l�É�É�l�É�å� �W�å�û�i�É�Ñ� �m�É�ë�r�É�¦�É� �Ì�M�ü�r�É�å� �a�É�r�É�å�.� �o�É�æ�M�ü�r�É�É�Q�ï�û� �q�É�Ñ�a�É�Ï�ï� �M�ü�Ð� �x�É�Ñ�k�É�U�Ï� �W�Ò�û�D� �l�É�x�s�É� �M�ü�É�å� �A�É�q�É�S�l�É�Ï� 

�A�Î�e�É�ï�i�É� �M�ü�U�l�É�å� �M�å�ü� �´�É�É�å�i�É� �M�å�ü� �Â�m�É� �q�É�å� �Î�e�É�s�É�å� �q�É�å� �Ì�u�É�i�É�Ë�U�i�É� �Ì�M�ü�r�É�É� �a�É�r�É�É�.� � �p�É�å�Q�û� �L�u�É�Ç� �o�É�M�ü�U�Ï� 
�s�É�W�û�x�É�Ñ�l�É� �Î�Z�É�s�É�É�l�É�å� �x�É�å� �q�É�Ñ�Ì�a�É�ï�r�É�É�å� �q�É�å� �E�i�m�É�É�S�M�ü�i�É�É� �i�É�l�É�É�u�É� �M�ü�É�å� �M�ü�q�É� �M�ü�U�l�É�å� �M�å�ü� �x�É�É�j�É� �x�É�É�j�É� �M�å�ü� �l�É�x�s�É� �x�É�Ñ�k�É�É�U� �M�ü�É�r�É�ï�¢�ü�q�É� �M�ü�É�å� �p�É�Ï� �a�É�É�Ç�u�É� �q�É�å� �m�É�ë�c�É�É�Ë�U�i�É� �L�u�É�Ç� �m�É�ë�x�É�É�Ë�U�i�É� �Ì�M�ü�r�É�É� �a�É�r�É�É�.� 
�A�É�Y�x�É�Ï�M�ü�U�h�É�U�É�å�k�É�Ï� �L�Ç�e�É�É�C�q�É� �M�å�ü� �x�i�É�U� �M�ü�É�å� �p�É�Ï� �o�É�R�û�É�r�É�É� �e�É�É� �x�É�M�ü�i�É�É� �W�æ�û�.� �A�Ç�Q�û�É� �a�É�É�r�É� �L�u�É�Ç� �p�É�æ�Ç�x�É�É�å� �M�ü�Ð� �l�É�x�s�É� �M�ü�É�å� �M�×�ü�Ì�§�É�q�É� �a�É�p�É�É�ï�k�É�É�l�É� �¬�É�U�É� �x�É�Ñ�k�É�É�U�l�É�å� �M�ü�Ð� �Ì�S�z�É�É� �q�É�å� �p�É�Ï� 
�E�i�m�É�É�Ì�S�i�É� �M�ü�U�l�É�å� �u�É�É�s�É�Ï� �q�É�Ñ�Ì�a�É�ï�r�É�É�å� �q�É�å� �1�6�-�7�2� �x�É�m�i�É�É�W�û� �M�å�ü� �o�É�Ï�c�É� �s�É�W�û�x�É�Ñ�l�É� �Î�Z�É�s�É�É�l�É�å� �x�É�å� �M�ü�É�r�É�ï� �Ì�M�ü�r�É�É� �a�É�r�É�É� �W�æ�û�.� �Ì�M�ü�x�É�É�l�É�É�å� �M�ü�É�å� �c�É�É�U�É� �M�ü�É�O�û�M�ü�U� �Î�Z�É�s�É�É�l�É�å�,� �M�Ñ�ü�s�É� �Í�q�É�Í�´�É�i�É� �A�É�W�û�É�U� 
�A�Ç�Q�û�É� �m�É�æ�S�É�u�É�É�U� �q�É�å� �2�%� �i�É�M�ü� �M�ü�Ð� �o�É�R�û�É�å�¨�É�U�Ï� �M�ü�Ð� �e�É�É� �x�É�M�ü�i�É�Ï� �W�æ�û�.� �a�É�p�É�É�ï�z�É�r�É� �x�i�É�U� �m�É�U� �o�É�l�É�É�l�É�å�,� �Z�É�Ì�l�É�e�É� �Í�q�É�´�É�h�É� �Î�Z�É�s�É�É�l�É�å� �i�É�j�É�É� �x�É�q�m�É�Ô�h�É�ï� �A�É�W�û�É�U� �Ì�m�É�Ç�Q�û� �C�i�r�É�É�Ì�S� �M�å�ü� �o�É�É�U�å� �q�É�å� �p�É�Ï� 
�r�É�Ô�Ë�U�M�ü� �A�q�s�É�,� �L�x�É�.�A�É�å�.�Q�û�Ï�,� �a�s�É�Ô�O�û�É�Í�j�É�r�É�É�l�É� �m�É�U�É�Y�x�É�Ï�Q�å�û�x�É� �L�u�É�Ç� �M�æ�ü�O�û�É�s�É�å�x�É� �¬�É�U�É� �e�É�É�l�É�M�ü�É�U�Ï� �S�Ï� �a�É�r�É�Ï� �|
�E�i�m�É�É�S�M�ü� �i�É�l�É�É�u�É� �M�ü�É�å� �M�ü�q�É� �M�ü�U�l�É�å� �x�É�å� �E�i�m�É�É�S�M�ü�i�É�É� �A�É�r�É�Ñ� �M�ü�É�å� �7�2� �x�É�m�i�É�É�W�û� �M�å�ü� �o�É�É�S� 

�p�É�Ï� �o�É�R�û�É�r�É�É� �e�É�É� �x�É�M�ü�i�É�É� �W�æ�û�.� �C�x�É�M�å�ü� �A�Ì�i�É�Ë�U�£�ü� �A�Ç�Q�å�û� �M�å�ü� �M�ü�É�å�s�É�å�x�O�í�û�É�s�É� �L�u�É�Ç� �M�Ñ�ü�s�É� 

�u�É�x�É�Ï�r�É� �m�É�S�É�j�É�ï� �M�ü�É�å� �¢�ü�q�É�z�É�:� �1�0� �L�u�É�Ç� �2�3�%� �i�É�M�ü� �M�ü�q�É� �Ì�M�ü�r�É�É� �e�É�É� �x�É�M�ü�i�É�É� �W�æ�û� �|� 

�p�É�æ�Ç�x�É�É�å� �q�É�å� �m�É�ë�É�å�O�û�Ï�l�É� �M�å�ü� �x�É�ë�É�å�i�É� �x�u�É�Ã�m�É� �2�1� �x�É�m�i�É�É�W�û� �i�É�M�ü� �5�%� �A�e�É�É�å�s�É�É� �Î�Z�É�s�É�É�l�É�å� �x�É�å� 

�M�Ô�ü�Ì�m�É�M�ü�/�m�É�Ñ�O�û�M�ü�Ð�r�É� �u�É�×�Ì�¬�,� �Ì�u�É�M�ü�É�x�É� �L�u�É�Ç� �m�É�M�ü�É�u�É� �M�å�ü� �x�É�q�É�r�É� �q�É�å� �x�É�Ñ�k�É�É�U� �m�É�É�r�É�É� �a�É�r�É�É�.� � 

�q�É�k�r�É�q�É� �(�3� �-� �8� �Í�q�É�q�É�Ï�.�)� �i�É�j�É�É� �q�É�W�û�¨�É�q�É� �(�>� �8� �Í�q�É�q�É�Ï�)� �M�Ô�ü�Ì�m�É�M�ü� �x�É�Ç�Z�r�É�É� �M�ü�Ð� �a�É�h�É�l�É�É� 

�A�s�O�í�û�É�x�É�É�å�l�É�É�å�a�É�ë�É�T�ü�Ð� �M�å�ü� �A�É�k�É�É�U� �m�É�U� �M�ü�Ð� �a�É�r�É�Ï�.� � �A�e�É�É�å�s�É�É� �M�ü�Ð� �1� �q�É�É�x�É� �m�É�Ô�u�É�ï�u�É�i�É�Ï�ï� 

�T�ü�Ð�Ì�Q�Ç�û�a�É� �q�É�å� �q�É�k�r�É�q�É� �A�É�M�ü�É�U�Ï�r�É� �m�É�Ñ�O�û�M�ü�Ð�r�É� �x�É�Ç�Z�r�É�É� �Ì�l�É�r�É�Ç�Ì�§�É�i�É� �L�u�É�Ç� �E�m�É�c�É�É�Ë�U�i�É� �x�É�q�É�Ô�?�W�û�É�å�Ç� 

�q�É�å� �¢�ü�q�É�z�É�:� �1�.�4�2� �i�É�j�É�É� �1�.�2�8� �j�É�Ï� �e�É�o�É�Ì�M�ü� �q�É�W�û�¨�É�q�É� �A�É�M�ü�É�U�Ï�r�É� �m�É�Ñ�O�û�M�ü�Ð�r�É� �x�É�Ç�Z�r�É�É� 

�C�l�É� �S�É�å�l�É�É�å� �x�É�q�É�Ô�W�û�É�å� �q�É�å� �¢�ü�q�É�z�É�:� �0�.�1�2� �L�u�É�Ç� �0�.�4�3� �j�É�Ï�.� � �m�É�ë�É�å�e�É�å�x�O�í�û�É�å�l�É� �m�É�ë�É�å�T�ü�É�D�s�É� �x�É�å� 

�q�É ��ü�É� �E�i�m�É�É�S�É�å�Ç� �M�ü�É� �q�É�Ô�s�r�É�u�É�k�É�ï�l�É� �L�u�É�Ç� �u�r�É�u�É�x�É�É�r�É�Ï�M�ü�U�h�É

�q�É�Ñ�Ì�a�É�ï�r�É�É�å�Ç� �q�É�å� �Ì�u�É�Í�p�É�³�É� �m�É�ë�M�ü�É�z�É� �i�É�U�Ç�a�É� �S�æ�k�r�É�ï� �M�ü�É� 

�W�û�É�C�m�É�É�å�j�É�æ�s�É�É�Í�q�É�M�ü� �M�ü�É�U�M�ü� �L�u�É�Ç� �m�É�ë�e�É�l�É�l�É� �m�É�U� �m�É�ë�p�É�É�u�É

�Ì�u�É�w�É�U�Ì�W�û�i�É� �l�É�Ï�q�É� �Z�É�s�É� �¬�É�U�É� �x�É�É�å�r�É�É�o�É�Ï�l�É� �M�ü�É� �x�j�É�É�l�É�É�m�É�³�É

�Ì�m�É�d�Q�å�û� �Î�e�É�s�É�å� �Í�c�É�§�É�S�Ò�a�É�ï� �M�å�ü� �a�É�U�Ï�o�É� �Ì�M�ü�x�É�É�l�É�É�å� �M�ü�É�å� �L�M�ü�Ð�M�×�ü�i�É� 

�M�×�ü�Ì�w�É� �m�É�ë�h�É�É�s�É�Ï� �M�å�ü� �i�É�W�û�i�É� �e�É�Ï�Ì�u�É�M�ü�É�m�É�É�e�É�ï�l�É� �x�É�Ñ�U�¤�É�É� �x�É�Ç�o�É�k�É�Ï� 

�e�É�É�l�É�M�ü�É�U�Ï� �M�ü�É� �m�É�ë�x�É�É�U

�s�É�W�û�x�É�Ñ�l�É� �Î�Z�É�s�É�É�l�É�å� �M�ü�É� �q�É�Ñ�Ì�a�É�ï�r�É�É�å� �q�É�å� �i�É�l�É�É�u�É� �q�É�Ñ�Ì�£�ü� �L�u�É�Ç� �A�Ç�Q�å�û� �M�å�ü� 

�M�ü�É�å�s�É�å�x�O�í�û�É�s�É� �x�i�É�U� �m�É�U� �m�É�ë�p�É�É�u�É� 

�A�e�É�É�å�s�É�É� �Î�Z�É�s�É�É�M�ü�U� �p�É�æ�Ç�x�É�É�å� �M�ü�Ð� �m�É�ë�e�É�l�É�l�É� �¤�É�q�É�i�É�É� �x�É�Ñ�k�É�É�U�å
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�x�É�q�q�É�É�l�É�/�m�É�Ñ�U�x�M�ü�É�U

�x �Q�û�É�.� �A�É�U� �p�É ��û�É� �L�u�É�Ç� �Q�û�É�.� �(�´�É�Ï�q�É�i�É�Ï�)� �A�É�U�.�r�É�Ô�.� �x�É�Ñ�a�É�Ç�j�É�Ï� �M�ü�É�å� �T�æ�ü�s�É�É�å� 

�A�É�Æ�T�ü� �Ì�S� �x�É�É�å�x�É�É�C�O�û�Ï� �T�ü�É�U� �A�m�É�s�É�É�D�Q�û� �o�É�É�r�É�É�å�O�æ�û�M�ü�l�É�É�å�s�É�É�å�e�É�Ï� 

�x�É�q�q�É�É�l�É� �m�É�ë�S�¨�É� �Ì�M�ü�r�É�É� �a�É�r�É�É�.

�x �Q�û�É�.� �L�x�É� �l�É�l�S�Ï� �M�ü�É�å� �x�É�W�û�p�É�É�a�É�Ï� �M�å�ü� �Ã�m�É� �q�É�å� �U�É�¹�í�Ï�r�É� �M�×�ü�Ì�w�É� �Ì�u�É�¥�É�É�l�É� 

�A�M�ü�É�S�q�É�Ï� �²�É�U�É� �c�É�r�É�Ì�l�É�i�É� �Ì�M�ü�r�É�É� �a�É�r�É�É�.

�x �Q�û�É�.� �L�x�É� �x�É�å�s�u�É�É�U�É�e�É�Ñ� �M�ü�É�å� �Q�û�Ï�o�É�Ï�O�û�Ï� �Í�z�É�Z�É�É� �(�A�i�r�É�É�k�É�Ñ�Ì�l�É�M�ü� 

�A�l�É�Ñ�x�É�k�É�É�Ç�l�É� �x�É�Ç�u�É�k�É�ï�l�É� �A�É�æ�U� �u�É�æ�¥�É�É�Ì�l�É�M�ü�)� �m�É�ë�Í�z�É�¤�É�h�É� �m�É�Ñ�U�x�M�ü�É�U� �²�É�U�É� 

�l�É�u�É�É�e�É�É� �a�É�r�É�É�.

�x �Q�û�É�.� �L�x�É� �q�É�Q�Ç�û�s�É� �M�ü�É�å� �Ì�T�ü�Î�e�É�r�É�É�å�s�É�É�å�Î�e�É�M�ü�s�É� �x�É�É�å�x�É�É�C�O�û�Ï� �A�É�Æ�T�ü� 

�C�Æ�Ì�Q�û�r�É�É� �M�å�ü� �2�3�u�É�å�Ç� �u�É�É�Ì�w�É�ï�M�ü� �x�É�q�q�É�å�s�É�l�É� �q�É�å� �´�É�å�¸� �x�É�É�U� �L�u�É�Ç� �m�É�É�å�x�O�û�U� 

�m�É�ë�x�i�É�Ñ�i�É�Ï�M�ü�U�h�É� �M�å�ü� �Í�s�É�L� �x�É�q�q�É�É�Ì�l�É�i�É� �Ì�M�ü�r�É�É� �a�É�r�É�É�.

�x �´�É�Ï� �L�l�É� �U�É�b�É�u�É�l�É� �l�É�å� �O�û�É�å�Í�s�É�M�ü�,� �o�É�å�Ç�a�É�s�É�Ô�Ã� �²�É�U�É� �A�É�r�É�É�å�Î�e�É�i�É� � �Ì�W�û�l�S�Ï� 

�¢�ü�Ê�x�É�u�É�Q�ï�û� �m�É�ë�z�l�É�É�å�¨�É�U�Ï� �m�É�ë�Ì�i�É�r�É�É�å�Ì�a�É�i�É�É� �q�É�å� �Ì�²�i�É�Ï�r�É� �m�É�Ë�U�i�É�É�å�w�É�M�ü� �m�É�ë�É�m�i�É� 

�Ì�M�ü�r�É�É�.

�x�É�Ç�x�j�É�É�l�É� �M�å�ü� �l�É�r�É�å� �Ì�l�É�S�å�z�É�M�ü

�Q�û�É�.� �x�É�Ï�.� �L�x�É�.� �m�É�ë�x�É�É�S� �(�m�É�Ô�u�É�ï� �M�Ñ�ü�s�É�m�É�Ì�i�É� �-� �q�É�W�û�É�U�É�¹�í� �m�É�z�É�Ñ� �L�u�É�Ç� �q�É�i�x�É�r�É� 

�Ì�u�É�¥�É�É�l�É� �Ì�u�É�µ�É�Ì�u�É�±�É�s�É�r�É�)� �l�É�å� �x�É�Ç�x�j�É�É�l�É� �M�å�ü� �l�É�r�É�å� �Ì�l�É�S�å�z�É�M�ü� �M�å�ü� 

�Ã�m�É� �q�É�å� �M�ü�É�r�É�ï� �p�É�É�U� �a�É�ë�W�û�h�É� �Ì�M�ü�r�É�É�.

�W�û�q�É�É�U�å� �l�É�r�É�å� �x�É�É�j�É�Ï

�Q�û�É�.� �m�É�Ï�.�M�å�ü�.� �q�É�Í�s�É�M�ü�,� �u�É�Ë�U�¸� �u�É�æ�¥�É�É�Ì�l�É�M�ü� �(�m�É�z�É�Ñ� �m�É�É�å�w�É�h�É�)� 

�Q�û�É�.� �L�l�É�.�L�q�É�.� �x�É�É�å�U�å�l�É�,� �u�É�Ë�U�¸� �u�É�æ�¥�É�É�Ì�l�É�M�ü� �(�m�É�z�É�Ñ� �m�É�É�å�w�É�h�É�)� 

�Q�û�É�.� �u�É�Ï�.� �x�É�å�Î�e�É�r�É�l�É�,� �u�É�Ë�U�¸� �u�É�æ�¥�É�É�Ì�l�É�M�ü� �(�m�É�z�É�Ñ� �z�É�U�Ï�U� �Ì�¢�ü�r�É�É� �Ì�u�É�¥�É�É�l�É�)� 

�´�É�Ï�.� �o�É�Ï�.� �Ë�U�r�É�É�e�É� �A�W�û�q�É�S�,� �m�É�ë�z�É�É�x�É�Ì�l�É�M�ü� �A�Í�k�É�M�ü�É�U�Ï� 

�Q�û�É�.� �u�É�Ï�.� �o�É�Ï�.� �A�É�u�É�c�É�O�û�,� �i�É�M�ü�l�É�Ï�M�ü�Ð� �A�Í�k�É�M�ü�É�U�Ï� �-�6� �(�L�T�ü�/�L�T�ü�O�û�Ï�)�,� � � � � � � � � 

�m�É�z�É�Ñ� �Í�c�É�Ì�M�ü�i�x�É�É

�M�Ñ�ü�q�É�É�U�Ï� �q�É�×�S�Ò�s�É�É�,� �x�É�W�û�É�r�É�M�ü� 

�x�j�É�É�l�É�É�Ç�i�É�U�h�É

�x�É�å�u�É�É� �Ì�l�É�u�É�×�Ì�¨�É

�Q�û�É�.� �M�å�ü�.� �m�É�Ï�.� �x�É�Ñ�U�å�z�É�,� �u�É�Ë�U�¸� �u�É�æ�¥�É�É�Ì�l�É�M�ü� �(�o�É�É�r�É�É�å�x�O�û�É�Ì�O�û�Y�x�É�)� �-� 

�m�É�Ë�U�r�É�É�å�e�É�l�É�É� �Ì�l�É�S�å�z�É�É�s�É�r�É�,� �m�É�z�É�Ñ�-�U�É�å�a�É� �x�É�Ç�Ì�u�É�¤�É�h�É� �L�u�É�Ç� �Ì�l�É�a�É�U�É�l�É�Ï�,� 

�o�É�å�Ç�a�É�s�É�Ô�Â

�Q�û�É�.� �Ì�u�É�e�É�r�É� �M�Ñ�ü�q�É�É�U�,� �u�É�æ�¥�É�É�Ì�l�É�M�ü� �(�m�É�z�É�Ñ� �z�É�U�Ï�U� �Ì�¢�ü�r�É�É� �Ì�u�É�¥�É�É�l�É�)� �-� �U�É�¹�í�Ï�r�É� 

�A�µ�É� �A�l�É�Ñ�x�É�Ç�k�É�É�l�É� �¤�É�å�§�É�Ï�r�É� �M�å�ü�l�S�ì�,� �o�É�Ï�M�ü�É�l�É�å�U�.

�´�É�Ï�.� �U�É�e�É�É�U�É�q�É�,� �x�É�W�û�É�r�É�M�ü� �Ì�u�É�¨�É� �L�u�É�Ç� �s�É�å�Z�É�É� �A�Í�k�É�M�ü�É�U�Ï� �-� �m�É�Ë�U�r�É�É�å�e�É�l�É�É� 

�Ì�l�É�S�å�z�É�É�s�É�r�É� �-� �Z�É�Ñ�U�m�É�M�ü�É� �q�É�Ñ�W�ä�û�m�É�M�ü�É� �U�É�å�a�É�,� �q�É�Ñ�£�å�ü�µ�É�U�.

�Q�û�É�.� �M�å�ü�.� �O�û�Ï�.� �x�É�q�m�É�i�É� �(�Ì�l�É�S�å�z�É�M�ü�)� �l�É�å� �p�É�É�.�M�×�ü�.�A�.�m�É�.� �M�ü�É�å� �E�i�M�×�ü�¹� �x�É�å�u�É�É� 

�m�É�ë�S�É�l�É� �M�ü�U�l�É�å� �M�å�ü� �E�m�É�U�É�Ç�i�É� �x�É�å�u�É�É� �Ì�l�É�u�É�×�Ì�¨�É� �a�É�ë�W�û�h�É� �M�ü�Ð�.

�´�É�Ï�.� �Í�z�É�u�É�z�É�Ç�M�ü�U� �(�x�É�W�û�É�r�É�M�ü�)� �l�É�å� �p�É�É�.�M�×�ü�.�A�.�m�É�.� �x�É�å�å� �x�É�å�u�É�É� �Ì�l�É�u�É�×�Ì�¨�É� �a�É�ë�W�û�h�É� 

�M�ü�Ð�.
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�M�å�ü�U�s�É�É� �M�×�ü�Ì�w�É� �Ì�u�É�Í�µ�É�k�É�É�s�É�r�É� �M�å�ü� �x�É�W�-�m�É�ë�k�r�É�m�É�M�ü�É�å� �M�å�ü� �Í�s�É�L� �3� �Ì�S�u�É�x�É�Ï�r�É� �m�É�ë�Í�z�É�¤�É�h�É� �M�ü�É� �A�É�r�É�É�å�e�É�l�É� �"�C�l�É� �u�É�Ï�O�í�û�É�å� �a�É�æ�x�É� �m�É�ë�É�å�Q�û�Y�z�É�l�É� �O�å�û�x�O�û� �L�u�É�Ç� �Í�q�É�j�É�å�l�É� �L�x�O�û�Ï�q�É�å�z�É�l�É� �r�É�Ô�Î�e�É�a�É�Ç� �e�É�æ�x�É� 

�¢�ü�É�å�q�É�å�O�û�É�a�É�ë�É�T�ü�"� �Ì�u�É�w�É�r�É� �m�É�U� �x�É�Ç�x�j�É�É�l�É� �²�É�U�É� �Ì�M�ü�r�É�É� �a�É�r�É�É�.

�m�É�z�É�Ñ�k�É�l�É� �x�u�É�É�x�j�É�,� �m�É�É�å�w�É�h�É� �L�u�É�Ç� �m�É�ë�o�É�k�É�Ç�l�É� �Ì�u�É�w�É�r�É� �m�É�U� �U�É�¹�í�Ï�r�É� �M�×�ü�Ì�w�É� �l�É�u�É�É�å�l�q�É�å�w�É�Ï� �m�É�Ë�U�r�É�É�å�å�e�É�l�É�É� �M�å�ü� �A�l�i�É�ï�a�É�i�É� �L�M�ü� �M�ü�É�r�É�ï�ï�z�É�É�s�É�É� �M�ü�É� �A�É�r�É�É�å�e�É�l�É� �Ì�M�ü�r�É�É� �a�É�r�É�É�.

�M�×�ü�Ì�w�É� �A�l�É�Ñ�x�É�Ç�k�É�É�l�É� �x�É�å�u�É�É� �m�É�ë�Í�z�É�¤�É�h�É�É�j�É�Ï�ï� �M�å�ü� �Í�s�É�L� �3� �q�É�W�û�Ï�l�É�å� �M�å�ü� �u�r�É�u�É�x�É�É�Ì�r�É�M�ü� �A�l�É�Ñ�x�É�Ç�k�É�É�l�É� �m�É�ë�Í�z�É�¤�É�h�É� �M�ü�É� �A�É�r�É�É�å�e�É�l�É� �W�û�Ï�O�û� �x�O�í�å�û�x�É� �L�u�É�Ç� �W�û�Ï�O�û� �z�É�É�å�M�ü� �m�É�ë�É�å�O�û�Ï�l�É� � �Ì�u�É�w�É�r�É� �m�É�U� �Ì�M�ü�r�É�É� �a�É�r�É�É�.

�É �É

“ ”

�Ì�u�É�S�å�z�É� �p�É�ë�q�É�h�É

�Q�û�É�.� �Ì�u�É�e�É�r�É� �M�Ñ�ü�q�É�É�U� �l�É�å� �U�É�¹�í�Ï�r�É� �M�×�ü�Ì�w�É� �l�É�u�É�É�å�l�q�É�å�w�É�Ï� �m�É�Ë�U�r�É�É�å�e�É�l�É�É� �A�l�i�É�ï�a�É�i�É� �o�É�É�r�É�É�å�q�É�É�å�Í�s�É�Y�r�É�Ô�s�É� �Ì�u�É�w�É�r�É� �m�É�U� �O�û�x�É�Ì�M�ü�r�É� �Ì�u�É�µ�É�Ì�u�É�±�É�s�É�r�É�,� �C�O�û�s�É�Ï� �q�É�å� �3� �q�É�W�û�Ï�l�É�å� � 

�M�ü�É� �m�É�ë�Í�z�É�¤�É�h�É� �a�É�ë�W�û�h�É� �Ì�M�ü�r�É�É�.

�É�,� �Ì�u�É�O�í�é�o�É�É�å

�m�É�ë�Í�z�É�¤�É�h�É� �M�ü�É�r�É�ï�¢�ü�q�É

�A�É�l�É�å� �u�É�É�s�É�Ï� �b�É�O�û�l�É�É�Ç�L�ã

�u�É�æ�¥�É�É�Ì�l�É�M�ü� �-� �E�k�É�É�å�a�É� �o�É�É�i�É�c�É�Ï�i�É� �o�É�æ�P�û�M�ü� 

�U�É�¹�í�Ï�r�É� �m�É�ë�Í�z�É�¤�É�h�É� �M�ü�É�r�É�ï�¢�ü�q�É� “�A�Í�x�É�x�O�å�Ç�û�O�û� �A�É�Æ�T�ü� �q�É�É�C�¢�ü�É�å�Ì�o�É�r�É�s�É� �Q�û�É�C�u�É�Í�x�É�ï�O�û�Ï� 
�o�É�É�D� �l�É�å�Y�x�É�O�û� �e�É�l�É�U�å�z�É�l�É� �Í�x�É�Y�u�É�å�l�É�Í�x�É�Ç�a�É� �T�ü�É�ð�U� �O�æ�û�Y�x�É�É�å�l�É�É�å�Ì�O�û�M�ü� �A�É�æ�U� 
�q�É�å�O�û�É�o�É�É�Í�s�É�M�ü� �Ë�U�M�ü�l�x�É�O�í�û�Y�z�É�l�É� �A�É�Æ�T�ü� �a�É�O�û� �q�É�É�C�¢�ü�É�å�o�x�É”� 

�Ì�W�û�l�S�Ï� �x�É�m�i�É�É�W�û

�x�É�Ç�x�j�É�É�l�É� �A�l�É�Ñ�x�É�Ç�k�É�É�l�É� �x�É�Í�q�É�i�É�Ï� �M�ü�Ð� �o�É�æ�P�û�M�ü� �(�q�É�k�r�É�É�u�É�Í�k�É�)� �2�0�1�2�-�1�3� 

�m�É�Ë�U�r�É�É�å�e�É�l�É�É� �Ì�l�É�a�É�U�É�l�É�Ï� �x�É�Í�q�É�Ì�i�É� �o�É�æ�P�û�M

�m�É�z�É�Ñ� �Í�c�É�Ì�M�ü�i�x�É�É� �N�û�É�§�É�É�å�Ç� �M�å�ü� �Í�s�É�L� �x�É�É�Ì�m�É� �Ì�T�ü�Î�e�É�r�É�É�å�s�É�É�å�e�É�Ï� �m�É�ë�z�l�É�É�å�¨�É�U�Ï

�x�É�Ç�x�j�É�É�l�É� �m�É�ë�o�É�Ç�k�É�l�É� �x�É�Í�q�É�Ì�i�É� �o�É�æ�P�û�M

�"�L�Q�û�u�É�É�Ç�x�É�å�e�É� �C�l�É� �T�Ç�ü�Y�z�É�l�É�s�É� �e�É�Ï�l�É�É�å�Í�q�É�M� 
�M�ü�Ê�l�x�É�å�m�O�x�É� �L�Ç�Q�û� � �O�å�û�Î�Y�l�É�Y�x�É� �T�ü�Ê�U� �Y�u�É�É�Í�s�É�O�û�Ï� �Â�Í�q�É�l�É�å�Ç�O� �L�Ç�Q� �m�É�É�å�s�O�í�û�Ï� � 
�m�É�ë�É�å�Q�û�Y�z�É�l�É” �Ì�u�É�w�É�r�É� �m�É�U� �Ì�u�É�Ç�O�û�U� �x�M�Ô�ü�s�É� �M�ü�É� �A�É�r�É�É�å�e�É�l�É

�M�×�ü�Ì�w�É� �Í�z�É�¤�É�É� �Ì�S�u�É�x�É

�x�É�Ç�x�j�É�É�l�É� �x�j�É�É�m�É�l�É�É� �Ì�S�u�É�x�É

�A�Í�p�É�l�É�u�É� �A�É�æ�U� �m�É�ë�a�É�Ì�i�É�z�É�Ï�s�É� �Ì�M�ü�x�É�É�l�É� �o�É�æ�P�è�M�ü� �M�ü�É� �A�É�r�É�É�å�e�É�l�É

�"�T�ü�Ð�Q� �Ë�U�x�É�É�å�x�É�å�ï�e�É� �q�É�æ�l�É�å�e�É�q�É�å�Ç�O� � �T�ü�Ê�U� � �x�É�x�O�å�û�l�É�å�o�É�s�É� �Í�q�É�s�M� �m�É�ë�É�å�Q�û�Y�z�É�l�É�"
�Ì�u�É�w�É�r�É� �m�É�U� �q�É�Ê�Q�û�s�É� �m�É�ë�Í�z�É�¤�É�h�É� �m�É�É�S�¢�ü�q�É� �M�ü�É� �A�É�r�É�É�å�e�É�l�É� 

�1� �Ì�S�l�É� 

�1�4� �Ì�S�l�É� 

�7� �Ì�S�l�É� 

�2� �Ì�S�l�É� 

�1� �Ì�S�l�É� 

�1� �Ì�S�l�É� 

�1� �Ì�S�l�É� 

�2�1� �Ì�S�u�É�x�É�Ï�r�É

�1� �Ì�S�l�É� 

�1� �Ì�S�l�É

�1� �Ì�S�l�É

�8� �Ì�S�u�É�x�É�Ï�r�É� � 

�2�0� �e�É�Ñ�s�É�É�D� �2�0�1�2

�2�2� �A�a�É�x�i�É� �-�4� �Í�x�É�i�É�q�o�É�U� �2�0�1�2

�1�4�-�2�1� �Í�x�É�i�É�q�o�É�U� �2�0�1�2� 

�A�Y�O�Õ�û�o�É�U�,� �l�É�u�É�Ç�o�É�U� �2�0�1�2

�1�8� �Í�x�É�i�É�q�o�É�U� �2�0�1�2

�2�9� �Í�x�É�i�É�q�o�É�U� �2�0�1�2

�A�Y�O�Õ�û�o�É�U� �2�0�1�2

�2�6� �Í�x�É�i�É�q�o�É�U� �-� �1�6� �A�Y�O�Õ�û�o�É�U� �2�0�1�2

�1�7� �l�É�u�É�Ç�o�É�U� �2�0�1�2

�2�4� �l�É�u�É�Ç�o�É�U� �2�0�1�2

�Ì�S�x�É�Ç�o�É�U� �2�0�1�2

�1�0� �-� �1�7� �Ì�S�x�É�Ç�o�É�U� �2�0�1�2

�M�ü�É�r�É�ï�¢�ü�q�É� �A�u�É�Í�k�É �x�É�q�É�r�É
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